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such as Maxwell and Einstein, who make great discoveries
without very exceptional effort, illustrate clearly the differ-
ence between the various degrees of human intelligence.
Their great brains have no more difficulty in making great
discoveries than little brains in making little discoveries.
The great results produced by normal mental efforts show
the true magnitude of their intelligences.
In 1861 and 1862 Maxwell published four papers On
Physical Lines of Force. He had given a mathematical
description of Faraday's conception in the first paper
written after he had graduated, and which has been dis-
cussed. He now began to imagine how the mechanism of
the lines of force might work and in the course of this
operation discovered the fundamental ideas of the electro-
magnetic theory of light. In the earliest paper he had
"shewn how to deduce the mathematical relations between
the electro-tonic state, magnetism, electric currents, and the
electro-motive force, using mechanical illustrations to assist
the imagination, but not to account for the phenomena/*
Now he examined "magnetic phenomena from a mechani-
cal point of view, and to determine what tensions in, or
motions of, a medium are capable of producing the mechani-
cal phenomena observed. "He sought by the same hypothesis
to "connect the phenomena of magnetic attraction with
electro-magnetic phenomena and with those of induced
currents."
He starts by searching for a mechanical model of lines
of magnetic force. A magnetic force cannot be represented,
for example, by a pressure at a point in an ordinary liquid,
"because a line of magnetic force has direction and intensity,
but has no third quality indicating any difference between
the sides of the line, which would be analogous to that
observed in the case of polarized light." So he supposes
"that the phenomena of magnetism depend on the existence
of a tension in the direction of the lines of force, combined
with a hydrostatic pressure; or in other words, a pressure
greater in the equatorial than in the axial direction; the next
question is, what mechanical explanation can we give of
this inequality of pressures in a fluid or mobile medium?